Purpose To compare the associations of alcohol-related variables with Quality of Life (QoL) in depressed and non-depressed individuals of the general population. Methods This cross-sectional study utilized data from the FINRISK 2007 general population survey. A subsample (n = 4020) was invited to participate in an interview concerning alcohol use. Of them, 2215 (1028 men, 1187 women; response rate 55.1%) were included in the analyses. Bivariate associations between mean weekly alcohol consumption, frequency of binge drinking, Alcohol Use Disorders Identification Test (AUDIT)-score and QoL were analysed according to categorization into depressed and non-depressed using the Beck Depression Inventory, Short Form. Linear regression models were calculated in order to determine the associations of the alcohol variables and QoL after adjusting for socio-demographic variables as well as somatic and mental illness. Results Depressed individuals had lower mean QoL and higher AUDIT-scores than non-depressed respondents. Bivariate correlations showed that mean weekly alcohol consumption, frequency of binge drinking and AUDIT-scores were statistically significantly associated with impaired QoL in depressed individuals. Abstinence was not associated with QoL. After adjustment for covariates, frequency of binge drinking and AUDIT-score were statistically significantly associated with QoL in depressed individuals and AUDIT-score in the non-depressed group. When analysing all respondents regardless of depression, both AUDIT-score and binge drinking were associated with QoL. Conclusions Of the alcohol-related variables, binge drinking and alcohol problems indicated by AUDIT-score contributed to impaired QoL in depressed individuals and both should be assessed as part of the clinical management of depression.
Introduction
Quality of life (QoL) reflects the subjective satisfaction and enjoyment with which an individual views his or her daily life and activities. It can encompass functioning in different roles and areas of life, but where measuring functioning is often objective and performance based, the estimation of QoL has to do with subjective life satisfaction [36] . QoL is recognized as a relevant measure in health research.
Depression is among the leading causes of disability globally [35] . Depression has a detrimental effect on QoL and functioning [11, 24] . Impairment of QoL can persist after symptomatic improvement or recovery of depression and even place patients at risk for relapse [2, 19] . It has been demonstrated that decreased QoL predicts depressive symptoms over time [12] . Therefore, understanding the variables contributing to impairment of QoL in the context of depression can be important in both treatment and relapse prevention.
High-level alcohol consumption, binge drinking and alcohol dependence have been shown to impair QoL [10, 14, 16, 25] . Donovan et al. [8] reviewed the literature addressing QoL as it is related to drinking behaviour, alcohol use disorders and treatment outcomes. They reported that the relationship between QoL and alcohol dependence was moderated by a number of socio-demographic variables and comorbidities, including age, education, gender and co-occurring psychiatric disorders. Daeppen et al. [6] concluded that QoL in alcohol-dependent patients is subject to drinking patterns.
A diagnosis of depression or symptoms thereof has been associated with diminished QoL also in alcohol-dependent patients [14] . Despite the fact that alcohol problems commonly co-occur with depression and contribute to worse social functioning than in depression alone [20, 34] , to the authors' knowledge, no studies have examined the effect of alcohol-related variables, for example binge drinking, on QoL specifically in depressed individuals.
The aim of this study was to compare the associations of alcohol-related variables (abstinence, mean weekly alcohol consumption, frequency of binge drinking and alcohol problems as measured by the Alcohol Use Disorders Identification Test (AUDIT)-score) with QoL separately in depressed and non-depressed individuals.
Methods
This cross-sectional study utilized data from the general population FINRISK 2007 survey. The FINRISK 2007 was approved by the Coordinating Ethics Committee of the Hospital District of Helsinki and Uusimaa. The FINRISK 2007 comprised a randomly selected sample of 11 953 persons between the ages of 25 and 74 from six regions in Finland. The non-weighted sample was stratified to contain 200 subjects of each sex and 10-year age group (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) , 45-54, 55-64 and 65-74 years of age) from each region [26] . After sampling, 47 individuals died or moved away from the regions resulting in a total sample size of 11,953. The FINRISK 2007 study included several subsamples with different focuses, e.g. nutrition, disability and alcohol use. The present study analysed data from a random subsample (4020 subjects; 67% of the original sample from three regions), for which alcohol use was investigated in detail.
All subjects in the FINRISK 2007 survey received a questionnaire by mail that included questions regarding socio-demographic information, general health habits, chronic diseases and symptoms. The alcohol subsample received, in addition, an invitation to a health check during which the subjects filled out the Alcohol Use Disorders Identification Test (AUDIT) and the Beck Depression Inventory, Short Form (BDI-SF), and were also asked to participate in the Timeline Follow-back (TLFB) interview.
Of the 4020 subjects invited, 2646 (1229 men, 1417 women) attended the health check. Of these, all necessary data were available for 2215 subjects (1028 men, 1187 women), yielding a total response rate of 55.1%. Missing data were largely due to incomplete BDI-SF submissions.
The TLFB was used to evaluate subjects' alcohol consumption. The TLFB is a daily drinking estimation measure based on retrospective self-report. It is a recommended instrument for measuring alcohol consumption in large study populations [32] . The timeframe for the TLFB can vary. In an evaluation of large study samples, the TLFB with a 1-month window was found to be representative of annual consumption [37] . In the FINRISK 2007 study, the TLFB was administered in an interview setting by trained research assistants. The assistants reviewed day-by-day the previous 28 days using key events of life to help subjects in recalling frequency and amounts of any alcoholic beverages consumed as precisely as possible. The interviewer converted the reported amounts into units of Finnish standard drinks equivalent to approximately 12 g of absolute alcohol (e.g. 33 cl bottle of beer, 12 cl glass of wine or 4 cl of spirits).
Mean weekly alcohol consumption and binge drinking were calculated from the TLFB, and abstinent subjects were included in reported means. The definition of binge drinking was chosen in accordance with the Finnish guidelines [40] . For men, binge drinking was defined as seven or more standard drinks on one drinking occasion, while the respective number of drinks for women was five. Mean weekly alcohol consumption and frequency of binge drinking were used in the analyses as continuous variables. Abstinence was defined as consuming no alcohol at all during the past 28 days as reported in the TLFB.
Alcohol problems were measured by AUDIT-score. The AUDIT is composed of ten questions [31] . Each question is scored zero to four, yielding a maximum of 40 points. The first three questions evaluate drinking frequency, average quantities consumed on drinking occasions and the frequency of occasions on which the amount consumed exceeded six drinks. The AUDIT also proceeds to evaluate alcohol problems, i.e. symptoms of harmful use and dependence via questions regarding problems in control over drinking, loss of social and/or vocational functioning due to alcohol, feelings of guilt, use of "eye-openers" (i.e. does one need a drink in the morning to get going) and possible physical harm to oneself or others due to drinking. The final question is aimed at assessing concern by family, friends or medical personnel for one's alcohol use. A score of eight or more points indicates alcohol problems, and the higher the score, the higher the probability of alcohol problems [1, 29] .
Internal consistency for the AUDIT was good (Cronbach's alpha = 0.809).
Quality of life was measured with the following singleitem question: "Next we would ask You to evaluate how good You feel Your life is as a whole, i.e. Your quality of life in the past month (30 days). Please rate Your quality of life by circling the number which best reflects Your quality of life. Zero reflects the worst possible quality of life and ten the best". Single-item measures of global QoL have been found to have good validity and reliability [7] and are usable in large population surveys.
Depression was measured by a slightly modified version of the BDI-SF [15] . The BDI-SF is a simplified shorter version of the original BDI and has been found to be an adequate alternative to the original BDI for depression screening [3, 4] . It is composed of 13 items (questions 1, 2, 3, 4, 5, 7, 9, 12, 13, 14, 15, 17 and 18 of the original 21-question BDI). Beck et al. [4] defined a cut-off of eight or more points on the BDI-SF as indicative of depression, which is the cutoff that was used in this study. Internal consistency for the BDI-SF was good (Cronbach's alpha = 0.852).
Marital status and education have been associated with decreased QoL in depression [5] . In this study, lower education was classified as 12 years or under, corresponding to the 9 years of basic primary education mandatory for all children in Finland and a maximum 3 years of vocational or high school studies. Higher education was defined as 13 years or more, corresponding to college and/or university studies. Subjects were categorized into being married or cohabiting versus being single, divorced or widowed.
Psychiatric comorbidities have widely been reported to diminish QoL (e.g. Linzer et al. [17] ). Berlim et al. [5] also reported psychiatric comorbidities as an independent variable contributing to QoL impairment in depressed individuals. In this study, subjects were asked to report if they suffered from other mental disorders than depression.
Chronic diseases have been associated with impaired QoL [33] . In this study, a subject was classified as having somatic illness if he/she reported at least one of the following illnesses requiring treatment by a physician in the past 12 months: myocardial infarction, angina pectoris, chronic heart failure, elevated blood pressure, stroke, cancerous malignancies, chronic asthma, emphysema, chronic bronchitis, rheumatoid arthritis, other articular diseases, chronic back pain, chronic urinary tract infection or nephritis.
Statistical analyses
All analyses were performed with SPSS version 22. Descriptive statistics (Fischer's exact test, t test) were used for characterization of the study population and studying the differences between depressed and non-depressed groups.
The bivariate associations of socio-demographic variables, somatic and mental illness other than depression, mean weekly alcohol consumption, AUDIT-score, frequency of binge drinking and abstinence with QoL were analysed using Pearson correlations for continuous variables and t tests for categorical variables. Continuous variables were age, mean weekly alcohol consumption, AUDIT-score and frequency of binge drinking. Other variables were categorical. T test and Pearson correlations were calculated separately for all subjects and subjects categorized as depressed or non-depressed according to the defined BDI-SF cut-off score of 8. Results were considered statistically significant at p < 0.05.
Linear regression models were created for all, depressed and non-depressed respondents. First, the covariates (gender, age, marital status, years of education, somatic and mental illnesses) were entered into the model. Then, all alcohol variables were entered one by one in order to determine whether they were associated with QoL after adjustment for the background variables. The associations of the alcohol variables and QoL were analysed independently due to collinearity (Table 1) . Change in adjusted R 2 was evaluated to determine whether the alcohol variables had additional value in explaining the percentage of variability in QoL by the model. 
Listwise deletion was applied due to the assumption that data were missing completely at random (MCAR). However, because the assumption of data MCAR is difficult to determine, the final analyses were also performed using multiple imputation to account for missing data in order to ascertain that listwise deletion did not bias the main results. After screening the data and determining that data were missing in an arbitrary pattern, multiple imputation was performed with the chained equation method, specifically the iterative MCMC algorithm which is the default for arbitrarily missing data in SPSS. The five imputed datasets with a maximum of ten iterations were pooled for analyses. Imputation was performed if missing data were observed for all confounding and alcohol variables, the dependent variable (QoL) as well as the variable according to which the results were stratified (depression measured with the BDI-SF). The percentages of missing data were as follows: BDI-SF 16.3%, abstinence 9.9%, mean weekly alcohol consumption 9.2%, AUDITscore 8.0%, QoL 3.4%, somatic illness 2.0%, psychiatric illness other than depression 1.0%, years of education 1.0%, gender, age and binge drinking 0.0%.
Results

Characteristics and bivariate associations
Characteristics of all, depressed and non-depressed individuals and differences between the depressed and non-depressed groups are presented in Table 2 . Mean QoL was statistically significantly lower in depressed than in non-depressed individuals. Depressed subjects had higher AUDIT-scores and were abstinent more often than non-depressed individuals. Mean weekly alcohol consumption was moderate in all groups as indicated by the mean number of units consumed per week 4.07-4.64 (SD 6.08-6.71); however, the range of mean weekly alcohol consumption was wide, from 0 to 75 units. Subjects had engaged in binge drinking from a mean 1.37 to 1.64 times during the previous 28 days. The frequency of binge drinking also varied markedly from no binge drinking to daily binge drinking during the previous 28 days. Frequency of binge drinking and mean weekly alcohol consumption did not differ significantly between the depressed and non-depressed groups.
Bivariate associations of QoL with the background and alcohol variables are presented in Table 3 . When analysing all subjects, all variables except abstinence were significantly associated with QoL. Being single, divorced or widowed and being less educated as well as having a higher AUDITscore were all associated with impaired QoL regardless of depression classification. Of the alcohol-related variables, in depressed individuals, binge drinking more frequently, a higher AUDIT-score and higher mean weekly alcohol consumption were all statistically significantly associated with impaired QoL. In non-depressed individuals, having a higher AUDIT-score was associated with impaired QoL. Abstinence was not associated with QoL in any group.
Multivariate regression analyses: original data
Separate linear regression models were created for all respondents and the depressed and non-depressed groups (Table 4) .
In depressed individuals, only frequency of binge drinking was associated with QoL after adjusting for covariates. The percentage of variability of QoL explained by the models (adjusted R 2 ) increased from 0.032 (covariates only) to 0.042 (covariates + frequency of binge drinking). In nondepressed individuals, AUDIT-score was statistically significantly associated with QoL after adjusting for covariates. However, the increase in the percentage of variability of QoL was modest (from 0.054 to 0.057).
When analysing all subjects regardless of depression classification, both AUDIT-score and binge drinking-when analysed independently of each other-were statistically significantly associated with QoL after adjusting for covariates. The AUDIT provided a larger increase in the percentage of variability of QoL explained by the models (0.069 to 0.083) than did binge drinking (from 0.069 to 0.070).
Multivariate regression analyses: imputed data
When analysing pooled data after multiple imputation to account for missing data, AUDIT-score and frequency of binge drinking were both associated with QoL after adjusting for covariates in depressed individuals (Table 4) . No significant changes in the associations of the alcohol variables were observed when analysing all subjects or the nondepressed group.
Discussion
This cross-sectional study aimed to compare the effect of abstinence, mean weekly alcohol consumption, frequency of binge drinking and alcohol problems measured with AUDIT-scores on QoL in depressed and non-depressed individuals of the general population. Frequency of binge drinking and alcohol problems measured with AUDIT-score were associated with decreased QoL in the depressed subgroup after adjusting for covariates. In non-depressed respondents, AUDIT-score contributed to decreased QoL. When analysing all respondents irrespective of depression categorization, both AUDIT-scores and binge drinking were associated with QoL. Of these two alcohol variables, AUDIT-scores had a larger impact on QoL in the general population.
To the authors' knowledge, previous studies have not examined the effect of binge drinking on QoL in depressed individuals. In the entire general population, previous studies have shown that frequent binge drinking has a negative impact on QoL [18, 21-23, 25, 38, 39] . The results of the present study are in concordance with these findings in the general population. However, the present results also indicate that the effect of binge drinking on QoL may be different in specific groups, e.g. individuals with depression. In this study, more frequent binge drinking had a negative impact on QoL in depressed individuals but was not significant in the case of non-depressed respondents.
The negative impact of alcohol dependence on QoL is well established in the literature [14, 28] . In the present study, higher AUDIT-scores predicted impaired QoL in all subjects irrespective of depression. Higher AUDITscores can be indicative of alcohol dependence, and thus the results of the present study are in concordance with previous literature. 2 Characteristics and differences between nondepressed and depressed groups Statistically significant findings are reported in italic a Depressed (Beck Depression Inventory, Short Form-score ≥ 8) and non-depressed (< 8) subjects b One or more of the following in past year: myocardial infarction, angina pectoris, chronic heart failure, elevated blood pressure, stroke, cancerous malignancies, chronic asthma, emphysema, chronic bronchitis, rheumatoid arthritis, other articular diseases, chronic back pain, chronic urinary tract infection, nephritis c Self-report, scale 0-10 with 0 lowest, 10 highest d Frequency of consuming ≥ 7 (men) or ≥ 5 (women) standard drinks equivalent to 12 g of alcohol on one drinking occasion in past 28 days, abstinent subjects included All subjects n = 2215
Non-depressed a n = 1871 In the present study, mean weekly alcohol consumption was not associated with QoL in any subgroup. This result can probably be understood by examining the mean alcohol consumption of this population. Mean weekly alcohol consumption was moderate ( Table 2 ). 70% of the population consumed on average 0-6 units of alcohol weekly and 80% of the population consumed on average 10 units or less. Thus, the vast majority of these subjects were moderate drinkers and the results of the present study do not contradict the results of previous studies that have found heavy drinking to be associated with impaired QoL [25, 38] . However, previous literature has not taken into account the impact of depression or depressive symptoms of heavy drinkers on QoL when investigating the relationship between heavy drinking and QoL. The relationship between depression or depressive symptoms, alcohol consumption and problems and QoL in heavy drinkers was not possible in this study due to the low number of heavy drinkers. This relationship warrants further investigation in future studies.
Abstinence has previously been shown to be associated with decreased QoL [30] . It has been suggested that lower QoL in abstinent subjects could be explained by the large number of ex-problem drinkers. Based on the present study, this may not be the case: abstinence was not associated with QoL in depressed or non-depressed individuals. However, abstinent respondents did report more depressive symptoms than current drinkers, and depressive symptoms may explain why abstinence has been associated with impaired QoL in previous studies.
Saarni et al. [30] proposed that low socio-economic status was a mediator for lower QoL which they found to be associated with alcohol problems in the Finnish population. Table 3 Associations of categorical and continuous (cont.) variables with quality of life Statistically significant findings are reported in italic Self-report, scale 0-10 with 0 lowest, 10 highest a Beck Depression Inventory, Short Form-score, depressed ≥ 8 and non-depressed < 8 b One or more of the following in past year: myocardial infarction, angina pectoris, chronic heart failure, elevated blood pressure, stroke, cancerous malignancies, chronic asthma, emphysema, chronic bronchitis, rheumatoid arthritis, other articular diseases, chronic back pain, chronic urinary tract infection, nephritis c Self-reported mental illness other than depression d Frequency of consuming ≥ 7 (men) or ≥ 5 (women) standard drinks equivalent to 12 g of alcohol on one drinking occasion in past 28 days All subjects n = 2215
Non-depressed a n = 1871 Depressed a n = 344 Based on the present results, the variables which make up an individual's experience of quality of life are different in depressed versus non-depressed individuals. The variables that have previously been shown to be associated with QoL in the general population, e.g. most socio-demographic and socio-economic variables and somatic illness [9, 13, 33] , appeared to be less important in defining QoL in depressed individuals. Although this cross-sectional design does not yet provide us information on the causality of the present findings, this study had several strengths. First, it utilized a sufficiently large and randomly selected general population sample allowing for better generalizability of the results than would be possible with that of a selected patient population. However, it is plausible that individuals with the most severe psychiatric and alcohol-related problems are underrepresented in a general population study such as this one. A further strength was the use of the Timeline Follow-back for evaluation of alcohol consumption. It has been recommended for use in large study samples because of its greater accuracy compared with traditional quantity-frequency methods and its better usability compared to concurrent recall methods, e.g. day-to-day drinking diaries [32] . Even though the TLFB with a 1-month window has been found to be representative of annual consumption [37] , it is obvious that some individuals categorized as abstinent in this study are not long-term abstainers, but are temporarily abstaining due to, e.g., health-related issues or medications. The classification into depressed and non-depressed groups was done using the BDI-SF. While it is an instrument created primarily for screening for depression, it is both widely used in clinical practice and has been extensively studied and found to be valid in recognizing depressive symptomatology. In this study, it appeared to be effective in recognizing depression because 16% were categorized as depressed compared to the 6.5% Statistically significant findings are reported in italic All alcohol variables have been adjusted for gender, age, marital status, years of education and somatic and mental illnesses Self-report, scale 0-10 with 0 lowest, 10 highest a One or more of the following in past year: myocardial infarction, angina pectoris, chronic heart failure, elevated blood pressure, stroke, cancerous malignancies, chronic asthma, emphysema, chronic bronchitis, rheumatoid arthritis, other articular diseases, chronic back pain, chronic urinary tract infection, nephritis b Self-reported mental illness other than depression c Frequency of consuming ≥ 7 (men) or ≥ 5 (women) standard drinks equivalent to 12 g of alcohol on one drinking occasion in past 28 days d Beck Depression Inventory, Short Form-score, depressed ≥ 8 and non-depressed < 8 prevalence of depressive disorders in the Finnish general population [27] .
When treating patients suffering from depression, it is important to recognize excessive alcohol use and QoL. Not only alcohol problems, but also binge drinking appears to be important in the context of depression and QoL.
